Introduction: Without protective practices such as antiseptic hand washing, the use of sterile/surgical gloves, safe needles, sterile equipment, and safe instrument and waste disposal procedures outlined in universal precaution guidelines, basic health workers (BHWs) are at substantial risk of blood-borne infections. Methodology: This paper draws on research conducted in 28 primary health care centers in two districts of the Western Development Region, Nepal, between 2003 and 2004. Interviews were conducted to identify the infection control knowledge and practice compliance of basic health workers. Results: Of 100 BHWs studied, only 22% had correct knowledge of universal precautions and 73% said they follow universal precaution guidelines. A total of 62% reported that they regularly used protective gloves while handling patients and 72% reported that they never used high-level disinfection to eliminate all microorganisms (bacteria, viruses, fungi, and parasites, including bacterial endospores) from instruments and other items that would come into contact with broken skin or intact mucous membranes. Reasons for noncompliance included irregular supply of materials (31%); lack of an autoclave and other high-level disinfection equipment (50%); lack of knowledge and insufficient technical skills regarding universal precaution procedures (20%). Conclusion: Results showed that poor knowledge and an irregular supply of materials, equipment, and instruments prevented BHWs from using infection control measures. Formal training in universal precautions is urgently needed, and protective equipment must be provided and use must be monitored. Compliance to infection control procedures must be improved at primary health care units, especially among the basic health workers.
Introduction
Nepal is one of the poorest and least developed nations in South Asia. Its dramatic geographic area, including the highest mountains in the world, is a great obstacle to improving the quality of health care for its population of 28 million. In many poor countries such as Nepal, most doctors are concentrated in the cities; while community health workers run health centers in rural areas [1] .
Health-care workers are at risk of contracting the hepatitis B virus (HBV), hepatitis C virus (HCV), and human immune deficiency virus (HIV) through exposure to blood and bodily fluids (BBF). It is estimated that between 600,000 and 1,000,000 episodes of mucous membrane exposure to blood and bodily fluids occur annually in the United Sates (US) [2, 3] . About half of these exposures were not reported [4] , and approximately 100,000 sharp injuries occur in the United Kingdom (UK) hospitals each year [5] . As incidences of HIV, HBV and HCV continue to increase, more attention to the risk of potential exposure to blood and bodily fluids in health care workers is needed.
Economic, social and cultural factors all contribute to the spreading of diseases. Basic health workers are front-line service providers to the community in Nepal. They work in hospitals, primary health centres and sub-health posts. With rising rates of HIV all over the world, it is necessary to take precautions to prevent infectious disease transmission in health-care settings.
Exposure to blood and bodily fluids is a serious occupational concern for health-care workers and represents a major risk for the transmission of HIV [6] [7] [8] . Universal precautions recommend taking protective and preventive measures whenever there is contact between health-care workers and the mucous membranes, blood, and bodily fluids of patients.
Despite evidence that failure to use universal precautions increases the risk of blood-borne infections such as HIV, HBV and HCV, suboptimal adherence by health workers has been extensively reported [9] [10] [11] [12] [13] [14] .
Methodology

Basic health workers in Nepal
Nepal's health-care system is based on the district health system. The country is divided into 75 districts, each district being further divided into village development committees (VDCs), which are comprised of nine to eleven wards. Each district usually has one or two health centers, several health posts and sub-health posts. Health posts are staffed by health assistants (HA) who have undergone three years of clinical training and auxiliary nurse midwives (ANM) who have had undergone 15 months of clinical training. ANM are responsible for antennal care, deliveries in health posts or home, and the immunization and growth monitoring of children.
Sub-health posts are staffed by auxiliary health workers (AHW), also known as community medical assistants (CMA), who have had 18 months of clinical training. Maternal and child health workers (MCHW) provide the immunization and antenatal care at a sub-health post level. These women have had three months of training followed by a six-week refresher course.
Health assistants and auxiliary health workers are able to diagnose and treat common illnesses in rural communities. Both health posts and sub-health posts employ a village health worker (VHW) who has had three months of training and is responsible for house visits, following up with tuberculosis cases, and assisting with immunization programs.
Source of sample
Staff from the 28 primary health centres (PHC) in the Kaski and Tanahau districts were surveyed. Ethical approval for the study was obtained from the Ministry of Health, Department of Health Services, and the Nepal Health Research council. Forty-nine health institutions, including the primary health centre (PHC), 12 health posts and 34 sub-health posts, and excluding the western regional hospital were included in the study from the Kaski district. Similarly, in the Tanahun district, two PHCs, 13 health posts and31 sub-health posts were included. Stratified proportionate random sampling was used to select the basic health workers from each study site. Size and staffing data of primary health care centers (PHC, HP and SHP) were obtained from the respective district health offices. The respondents were selected from the staff list provided by the district health office of each respective district. A total sample size of 100 BHWs, 50 from the Kaski 
Results
The study findings indicate that only 22% of BHWs had correct knowledge of universal precautions. A total of 73% BHWs said they used universal precautions while treating patients. The study also found that almost 95% of respondents regularly sterilized the equipment and instruments before the immunization and treatment of any patients. Hence it may be concluded that, while almost all BHWs claimed to use universal precautions and understood the necessity of using sterile equipment, most of the workers may not have been following the necessary procedures correctly. Only 62% of BHWs reported always using gloves; 72% of the BHWs reported that they had never used decontaminated instruments (i.e., instruments from which microbial spores have been destroyed or removed in addition to physical and chemical substances); 63% BHWs washed their hands regularly before and after attending to each patient; and 46% disposed medical waste in their workplace.
A large majority of BHWs reported that the supply of essential materials (e.g. disposable syringes and needles, hand gloves, soap, towels, running water in the facility) were not adequate to meet their daily or routine requirements. Furthermore, while a large majority of BHWs (72%) reported that they have private exam rooms and exam tables available, only 50% BHWs had an autoclave/HLD facility. Inadequate blood testing facilities, inadequately trained health staff, poor management of services, lack of proper instruments, and fear of accidental transmission of HIV were the problems faced by BHWs. Finally, 55% of the BHWs reported that their workplaces do not have proper biohazard disposal containers.
Discussion
The increasing prevalence of hepatitis B, hepatitis C and HIV requires compliance with universal precaution guidelines to reduce occupational transmission of infections. BHWs should follow certain universal precautions while attending to all patients. These precautions include hand washing, and cleaning, decontaminating and sterilizing all instruments. Health-care workers in developing countries inconsistently practice universal precautions and are regularly exposed to blood in the course of their work via needle stick injuries, splash incidents, and direct contact [15] .
Kermode et al. [16] examined occupational exposure to blood and risk of blood-borne virus infection among health-care workers in rural India and found that 63% of workers reported at least one percutaneous injury in one year, compared to 24% in the US [16, 17] . The findings of the current study suggest that basic health workers do not have sufficient knowledge of universal precautions. The majority of respondents (59%) did not answer universal precaution knowledge questions. Only 22% of the workers reported accurate knowledge of universal precautions as an effective barrier between health workers and patients to prevent the transmission of infections. Similarly, inadequate knowledge of universal precautions was found among the hospitalbased health workers in Nepal [18] . These levels of knowledge were very low compared to other parts of world [12, 19] . A significant number of hospitalbased workers (73%) reported that they use universal precautions. A large majority of respondents (93%) reported that they wash their hands before and after attending to each patient. This hand washing practice was similar to that of western countries [20] .
When health services are provided, disposable needles and syringes and blood and bodily fluids should be placed in puncture-resistant containers near the area in which they were used. Only 55% of workers reported having a disposal container in their workplace, and even fewer respondents (38%) reported proper disposal of blood and blood products with solid waste. Furthermore, the majority of health workers (46%) reported that they never properly dispose of solids, which can be a potential source of cross-infection.
Several factors may contribute to this high prevalence of risky practices and breach of infection prevention guidelines, including the limited availability of basic supplies and infection control materials. Health-care institutions should provide a safe environment for caregivers by establishing or updating infectious disease management policies, ensuring that health-care workers have the necessary equipment, and ensuring that all workers follow universal precautions for safe handling of blood and bodily fluids. Some key issues regarding universal precautions which need to be remedied include providing an adequate supply of instruments, as well as facilities for the proper disposal of blood and blood products, and adequate sterilization and decontamination equipment at primary health care units. Strictly adopting all universal precautions in every health institution is very important to protect all the health-care staff. A total of 38% of respondents reported inadequate blood testing facilities as one of the major problems they face in complying with universal precautions. Furthermore, 22% reported that the lack of basic instruments and core facilities as a major problem.
This study illustrates the need to improve the infection control practices in primary health-care centers. Although this study may not be applicable to all BHWs in Nepal, it gives insight into the implementation of universal precautions in rural and urban basic health centres and hospitals in developing countries. Development of guidelines for the prevention and control of occupational exposure of health-care workers to bodily fluids and blood-borne pathogens in the workplace is urgently needed.
In conclusion, occupational exposure to bodily fluids and blood-borne pathogens is very high for basic health workers in Nepal. The level of knowledge of universal precautions was limited, resulting in poor precautionary practice. The issue of conformity to universal precaution should not be left to the discretion of the BHWs; it should be mandatory. To this end, we recommend a more pragmatic approach through which training, infection control supplies, staffing, and the chain of infection control could be enhanced. In addition, a regular system for reporting exposure is important in promoting safety and in planning infection prevention initiatives. Table 3 . Distribution of participant's response regarding adequate and timely supply of materials in primary health centre
